Intravenous, non-viral RNAi gene therapy of brain cancer.
RNA interference (RNAi) has the potential to knock down oncogenes in cancer, including brain cancer. However, the therapeutic potential of RNAi will not be realised until the rate-limiting step of delivery is solved. The development of RNA-based therapeutics is not practical, due to the instability of RNA in vivo. However, plasmid DNA can be engineered to express short hairpin RNA (shRNA), similar to endogenous microRNAs. Intravenous, non-viral RNAi-based gene therapy is enabled with a new gene-targeting technology, which encapsulates the plasmid DNA inside receptor-specific pegylated immunoliposomes (PILs). The feasibility of this RNAi approach was evaluated by showing it was possible to achieve a 90% knockdown of brain tumour-specific gene expression with a single intravenous injection in adult rats or mice with intracranial brain cancer. The survival of mice with intracranial human brain cancer was extended by nearly 90% with weekly intravenous injections of PILs carrying plasmid DNA expressing a shRNA directed against the human epidermal growth factor receptor. RNAi-based gene therapy can be coupled with gene therapy that replaces mutated tumour suppressor genes to build a polygenic approach to the gene therapy of cancer.